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ALEXI Model
GOES ET and Drought
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GOES ET and Drought
Monitoring System
(GET-D)

NOAA NESDIS GET-D product
system was operationally
generating ET and drought maps at
8 km resolution using GOES-13/15
observations since 2016

Current GET-D experimental
system routinely generates ET and
ESI over Contiguous US (CONUS)
at 2 km resolution using GOES-
16/18 Advanced Baseline Imager
(ABI) observations

GET-D ESI
composite on Sept. 8, 2020,
compared with U.S. Drought
Monitor Map
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*» ESI maps composited for 2, 4, 8, 12-weeks before the selected date
are generated from GET-D updated for the Advanced Baseline

Imagers (ABI) of GOES—16 and GOES—17 satellites.
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GET-D for Taiwan o - =
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GET-D using AHI for Taiwan Weather Models

GET—-D ET(mm/day) 02W
01 Aug 2021 unit: mm/day
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= The GETD4CWB system has been “1/7 % o
demonstrated fully functional to map 59, 2 s
ET using AHI e s .

= GETD4CWB ET estimates have s
been evaluated using in-situ .
observations over 20 stations in
Taiwan region ;—‘

32

= The GETD4CWB system (v1.0) has
been delivered to Taiwan Central
Weather Bureau, as well as
supporting documents
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All-sky Evapotranspiration
Data Products from Satellite
Observations for Taiwan
Weather Models and
Agricultural Drought

GET-D Clear-sky vs. All-sky

Monitoring
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Clear-sky and all-weather GET-D Systems

Predictions based on physical model

Land-atmospheric model
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Clear-sky/all-weather ET Products over CONUS and East Asia

ased Clear-sky ET
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Aug. 30, 2021 Comparison of:
Clear-sky ET (derived from GOES-ABI and HO8-AHI), and
All-weather ET (derived from PMW and thermal combined LST)
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Improvement in data coverage
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Validation of clear-sky & all-weather ET

--o—- ET_AllWeather In-situ (US-NC#, NC)

—A— ET_CloudFree (75.9038W,35.787BN) %a

=)
I
£ 8
<
2 6 ;
T = o'
° 3 £
© O 1!
o= 4 R Y
£ £ *e I
g & * e
l_ 2 ‘ ii A T‘t
L 1 ‘ |\ D .'i» ?’l ; p
DI O L.. i ki . 1 . i 1 '
K 712017 11/1/2017 1/2018 7/1/2018 11/1/2
Q)
10
3 --o - ET_AllWeather In-situ (US-NC4, NC) 2 5 ,
@ -A-ET_CloudFree  (75.9038W,35.7879N) q{ @ W ET_AlWesther lo-situ (L5-NC4, NC)
i 8 | = ’ o.'. Tl < A ET CloudFree  (75.9038W,35.7879N)
= ‘e (& LA
= A ® ‘ q.}' i 2
§ 6 | Ny O\ III '0¢ 3
‘,’ :.‘ ! v [ o
8 /; - !.I ‘Il|l|l‘ I . I e
= @© 4 it L ! ! ©
(] Q il \ A : | |I o
g- = i ! [ ® %1 |.“||' / l \ %
o E 2L L ! | ! b ) ©
o = oARN o Y |\ , L' =
= by 49 ! \ ®
- o ¢ - o
D. ! \ | ) ) 1 ! f | ' : 1 \ ! | ) \ 1 ! \ | " E L L L
I 1/1/2018 1/21/2018 2/10/2018 3/2/2018 3/22/2018 4/11/2018 5/1/2018 5/21/2018 @& 10i22/2018 T16:2015 12172018 12/6/2016
0]



Validation of clear-sky & all-weather ET

7

) In-situ
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Time series comparison of clear-sky ET (derived from GOES16/17) and all-weather
ET (derived from GOES&AMSR2&CFSR combined LST), along with in-situ ET
observations at the US-Rms station in ID; Jan. 1 to Dec. 31, 2018; Unit: mm/day
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Error statistics — over U.S.

Station Correlation RMSE(mm/day)
ID LAT LON clear-sky all-weather clear-sky all-weather

US-ARM 36.6058 -97.4888 0.8713 0.7431 0.9248 1.1754

US-Bi1 38.0992 -121.499 0.6267 0.7542 1.5537 1.3975

US-Bi2 38.109 -121.535 0.8202 0.7988 1.0228 1.147

US-Hn2 46.6889 -119.464 0.3981 0.4971 1.7704 1.4885

US-Me6 44.3233 -121.608 0.754 0.6064 1.2159 15778

US-NC2 35.803 -76.6685 0.9363 0.7726 2.011 2.2386

US-NC3 35.799 -76.656 0.861 0.7896 1.368 1.7162

US-NC4 35.7879 -75.9038 0.8155 0.7932 1.8388 2.1315

US-RIs 43.1439 -116.736 0.5908 0.6188 1.2332 1.2201

US-Rms 43.0645 -116.749 0.9401 0.778 0.9644 1.1715

US-Ro4 44,6781 -93.0723 0.8112 0.7428 1.4993 1.5841 Fang L, Zhan X, Schull M, Kalluri S, Laszlo |, Yu P,
US-Ro05 44.691 -93.0576 0.8248 0.6941 0.8241 1.226 Carter C, Hain C, Anderson M. Evapotranspiration
US-Ro6  44.6946  -93.0578 0.772 0.7236 0.765 1.1051 Bf)tgar ;rgg‘;g: fé%“;g‘_ﬁgfl’;gl%ijviyigfg’ oo
US-Rws 43.1675 -116.713 0.6555 0.6881 1.2345 1.217 Sensing. 2019; 11(22):2639.

US-Sne 38.0369 -121.755 0.9025 0.9192 0.8479 0.7711 https://doi.org/10.3390/rs 11222639
US-SRG 31.7894 -110.828 0.8084 0.6833 0.924 1.1197 . _
US-SRM 31.8214 -110.866 0.8513 0.6914 0.6331 0.9114 Eﬂaa”gdﬁ:jg fiz’ég';l;ﬁb:;agémna% :01?5;30”
US-Ton 38.4316 -120.966 0.7882 0.8719 3.8337 3.57 L eaming Algorithm in Generating an

US-Tw3 38.1159 -121.647 0.2336 0.3846 1.7012 1.8738 Evapotranspiration Data Product From Coupled
US-Tw4 38.103 -121.641 0.8336 0.8375 2.319 2.0059 Thermal Infrared and Microwave Satellite

US-Var 38.4133 -120.951 0.4627 0.5952 1.9449 2.0997 Observations. Front. Big Data 5:768676. doi:
US-WCr  45.8059  -90.0799 0.8216 0.7176 0.9867 1.68 10.3389/fdata.2022.768676

US-Whs 31.7438 -110.052 0.4372 0.5785 1.1942 1.1607

__US-Xha _ 425369 _ -72.1727 __06365__ _ 0.5238_ 2495 _ _ 2.4008 _ 14 /22

Average 0.727213 0.700142 1.462733 1.582892 e




Validation of GETD4CWB ET over Taiwan Region

With the help of CWA team,
ground daily ET
observations over Taiwan
region have been obtained

STAR and CWA science
teams have been working
together on the in-situ daily
ET integration and
comparison with satellite ET
estimates
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Satellite ET comparison with in-situ

unit: mm/day

Validation of GETD4CWB ET over Taiwan Region

R In-situ_v1 Staion ID: 72G60 (24.003N, 120.534E)
—e— All-weather ET A Clear-sky ET
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Time series comparison between GETD4CWB estimates and in-situ ET measurements

over the Station 72G60 from Jan. 1 to Oct. 1, 2021
16 /22
I



Validation of GETD4CWB ET over Taiwan Region

Station Correlation Bias RMSE UbRMSE Sample N
ID LAT LON Clear- All- Clear- All- Clear- All- Clear- All- Clear- All-

sky weather sky weather sky weather sky weather sky weather
/2D08 | 24.6122 121.157 0.49 0.44 1.60 2.92 2.38 3.52 1.76 1.96 28 264
/2G60 24.003 120.534 0.81 0.65 0.08 0.38 0.93 1.25 0.92 1.19 28 264
72K22 | 23.6346 120.477 0.47 0.53 1.49 1.36 2.06 1.94 1.42 1.39 43 259
72N10 | 23.0605 120.342 0.73 0.62 1.13 1.58 555 2.05 1.05 1.31 34 263
72520 | 22.8295 121.078 0.19 0.18 1.56 1.18 2.32 2.47 1.72 2.16 37 260
72725 | 23.9752 121.564 0.79 0.59 1.07 0.87 1.42 1.68 0.94 1.44 31 266
72048 | 24.6863 121.717 0.68 0.71 0.83 1.28 1.45 1.88 1.19 1.39 27 263
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Comparison of GET-D ESI and USDM Products
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* ES| maps composited for 2, 4, 8, 12—weeks before the selected date
are generated from GET—D updated for the Advanced Baseline
Imagers (ABI) of GOES—16 and GOES—17 satellites.

Brian Fuchs
National Drought Mitigation Center
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(Released Thursday, Aug. 13, 2020)
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Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

& months (e.g. agricullure, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[_] None

[] DO Abnormally Dry

[C] D1 Moderate Drought
[ D2 Severe Drought

Il 03 Extreme Drought
Il D4 Exceptional Drought

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. For more information on the
Drought Monitor, go o hitps.//droughtmonitor.unl. edwAboOuL aspx
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droughtmonitor.unl.edu
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Capability of
capturing
irrigation
activities

* GET-D ESI does not
require precipitation
data, derived directly from
remotely sensed land
surface temperature

* GET-D ESI inherently
includes non-precipitation
related surface water
signals such as irrigation
activities, groundwater
supplied vegetation, etc.

2015 Washington State Agricultural Land Use

Monthly SPI (7/1/2021 — 7/31/2021, shaded)
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Basin, Washington

GET-D ESI over Crop Land in Columbia Basin, Washington
June 14 - July 31, 2021
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Early Warning of Agricultural Drought

GET-D ESI (Sep. 8, 2020)
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Summary and Future Steps
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END

Thanks for your




